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Description 

Field of the Invention 

[0001 ] The present invention refers to heterobicycle derivatives of general fomiuta (t) 




I 



v^hereln: 

Is chosen In the group consisting of C^^alkyl, Ca^aikenyl, Cg-salkinyl, cycloalkyi, aryl, heterocycle, 
arylCi.ea»cyl; heterocycleCvealkyI; RRN-C^.gattcyl, RR'N-aryl, RO-aryl. R(0)C-aryl. RO(0)C-aryl. RRtJ(0)C-aryl. 
(P).W-NR-aryl. (P)-W-O-aryl, (P)-W-C(0)0-aryl, (P)-W-0{0)C-ary!. (P)-W-C(0)RN-aryI. {P)-W-NR(0)C-aryl; 
Rg, Is chosen in the group consisting of H, C^^alkyl. Cg^alkenyl. Cg^alklnyl, cycloalkyi, aryi. arylC^^alkyl; 
heterocycleCi.8a1kyt; amlnoC^^Kyl* aminoaryl. C^.^alkytoxyaryl. hydroxyaryl. cariooxyaryl, carboalkyloxyaryl, 
alkylcarbamoyIaryI,-(sIde chain}* -(side chaln)-W-(P) or 

R^ and Rj taken together are a Ci^alkyl, Cg^alkenyl. cycloalkyi. benzofused cydoalkyl. to fonn a bridge of 3. 4, 
5, 6 terms; 

R3, is chosen In the group consisting H, C^^galkyl^ C2.8alkenyl, Cg^aaWnyl, cycloalkyi, aryl, arylC^^alkyl; 
heterocycleCi.aalkyl; RR'NC^.galkyl. RR'Naryl, RO-C^^lkyl. RO(0)C-C^.Qalkyl, R(0)C-Ci^alkyl, RC(0)0- 
q^alkyl, RC(0)N(R)C^.8alkyl RO-^ryl, RO(0)C-aryL R(0)C-aryl RC(0)0-aryl. RC(0)N{R)aryl, -CH(amlno acW 
side^hain)C02R, -CH(amino add slde<*aln)C(0)NR. -CH(amino acid 8idaKChaIn)-C(0)0-W-{P), -CH(amino acid 
side-chaln)-C(0)N(R)-W-(P), CHCCOaRVamlno acid 8ideK*ain-W-(P), CH(CONRR^-amlno acid elde-chaln-W- 
(P). protecting group; 

R4 and R5» same or dtfferent. are chosen In the group consisting H, C^^lkyl, C2. ^alkenyl Cg^tklnyl, cycloalkyi. 
aryl, heterocycle, arylC^^alkyl; heterocycIeC^^alkyl; 

Rq is chosen in the group consisting, H, Ci^Qalkyl, Cj^aalkenyl, C2.eaikinyl, cycloalkyi, aryl, arylC^^alkyl, hetero- 
cyde, heterocycleGi^lkyl; -C(0)R, -C(0)OR, -C(0)NRR\ CH2OR, CHaNRR', -C(0)NH-CH(anriino add slde- 
chain)C(0)OR, -C(0)O.W.(P).-C(0)N(R)-W-(P). -CHgO-W-CP). -CH2N(R)-W-(P); 

R and R', same or different, are chosen In the group consisting of : H, C^aalkyl, Cg-salkenyl, C2.8alklnyl, cycloalkyi, 
aryl. heterocycle, arylCi.galkyl; heterocydeC-|. galkyi; a protecting group, -C(0)CH-(amino add side-chain)-NHR. 
«NH-CH(amino add side-chaln)COOR, -CHCamino acid 8lde-chaln)COOR; 
P is resin, both soluble or bound to a solid support; 
W is as linker; 

X is O, S, when a is a double bond, or X Is f-i and a is single bond, 

Y and Z, same or different, are O, S, SO, SO2, N-R, wherein R is as above defined; 

the above said alky!-, alkenyl-, alkinyl-. cydoaikyi-, aryl- and heterocyde-groups, being possibly substituted. 
[0002] The application refers also to a jjrocessforthe preparation of the above said compounds, to libraries containing 
them and to the generation of such combinatorial libraries composed of compounds of formula I, in mixture synthesis, 
split and recomblne synthesis and parallel synthesis either in manual or automated fashion. Compounds of formula 1 
and their libraries are useful to discover new leads for therapeutk:at applications. 

State of the art 

[0003] The process of discovering new therapeutk^ally active compounds involves the screening of a large number 
of compounds, in order to develop a structure^actlvfty relationships and select the structures which could represent a 
new lead for the biologk:at target. Fast methods are necessary to prepare a large collection of compounds to submit 
to the screening and this, in recent years, can be achieved by preparation of combinatorial chemical libraries of well 
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designed chemical compounds by using immobilization techniques on soluble or insolubl resins. H terocycles com- 
pounds, b Bring diff rent substltuents, and functionalised with reactive groups suitable for anchoring on resins, are 
very us ful for this new typ of synthetic strategy (for example see US 5,925,527). Another important point for a well 
designed chemical library is the complete control f the configuration of the sterogenic cent rs and the possibility to 
have enantiopure compounds. Alt these above mentioned features can be incorporated in connpounds of g n ral for- 
mula (I) which can b obtained with only two reaction steps starting from easily prepared precursors, available also as 
pure enantlomers. This n w typ of compounds, having a rigid bicyclic structure, can be functionalised in several 
positions and allows the easy anchoring on resin support, thus representing a new scaffold for the generation of com- 
binatorial libraries. Thus compounds of general fonmula (I) can be used for the discover of new leads for therapeutical 
applications. 

[0004] Compounds of general formula (I) having = H, Y and 2 = O, have been already prepared as it Is described 
by us in JOC 1999, 64, 7347 by a process involving various steps starting from a suitable a-amino alcohol which is 
coupled with a tartaric acid derlvathre. The prepared intennediate required an oxidation of the primary alcohol function 
to the con-esponding aldehyde and a subsequent transacetallzatlon to arrive to compounds I having = H and X.Y 
and Z = O. However, It can be seen that the above described process involves many steps which can have a negative 
effect on the final yields of the desired compounds and the application cannot be extended to compound having R^ 
different from l-i, and Z and Y different from O. (Moreover this above described process is limited because, Involving 
also an oxidative step, Is compatible only with the functions resistant to the oxidative conditions and requires the 
protection of the alt function sensitive to oxidation. # 

[0005] Therefore the application refers to a new straightfonvard process which, In only two steps, can produce com- 
pounds I, where is different from H, by starting from a-aminoketone II 



commercially available or easily prepared by reported procedures. Moreover, this procedure, allowing the Immobiliza- 
tion of each the precursors II or ill to a soluble or insoluble resin support is suitable for the synthesis of combinatorial 
chemical libraries (see for examples J Med Chem 1999, 42, 3743; US 5,958,792, US 5,302,589) either as separate 
synthesis, In mixture synthesis, split and recombine synthesis, parallel synthesis with manual or automated fashion. 

Detailed description of the Invention 

[0006] The present invention allows to overcome the above said problems thanlcs to the compounds of formula (I) 
as above defined useful either as individual compounds or for generation of combinatorial chemical libraries either in 
mixture synthesis or parallel synthesis with manual or automated fashion. 

[0007] Moreover the invention refers to a new an advantageous process for the preparation of the above defined 
compounds of fonmula (1) and their use for discovering new leads for therapeutical applications. ■ 
[0008] According to the present Invention in the compounds of formula (I) as above defined:- 




R2 



II 



and add derivative III, 




Resin (P) means any polymeric material either soluble in the solvents commonly used In organic synthesis or 
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bound to the solid support; 

Solid support is any solid material (at room temperature) to which starting resin mat rials {reactive groups) may 
be bound; . 

W Is any molecule which can b used as linker to bound the resin P to th reag nts and the products of formula (1); 
5 Protecting group means any group capable of preventing the atom to which it is attached from participating In an 

undeslred reaction or bonding, as commonly used in synthesis reactions. 

Amino acid side-chain means the side chain moieties of the natural occumng Lor D amino acids or th non naturally 
occuning amino acids; 

10 [0009] More preferably the resin Is a polymeric material derivatlsed with a reactive group such as, for example, a 
-NHj group or other electron donating group such as an hydroxyl group. 

[001 0] Preferred solid support materials comprise polymeric compounds such as polyethylene and polystyrene com- 
pounds and related Inert polymeric compounds. The substrate may be In any shape including sheets, the Inside of a 
cylindrical vessel, or pins but are preferably In the form of spherical beads less than 1 .0 cm In diameter more preferably 

19 less than 1.0 mm In diameter. A 'substrate* or solid support Is a conventional solid support material used In peptide 
synthesis. Non-limlting ^camples of such substrates or supports Include a variety of support resins and connectors to 
the support resins such as those which are photocleavable, DKP-forming linkers (DKP Is diketopiperazlne; see, e.g.. 
WO90/09395 Incorporated herein by reference), TFA cleavable, HF cleavable, fluoride ton cleavable, reducllvely cleav- 
able and base-labile linkers. 

20 [001 1 1 A solid support resin comprises a plurality of solid support particles which can be split into portions for separate 
reactions and reconnblned as desired. 

[001 2] Preferred protecting groups are those which prevent reaction or bonding of oxygen, nitrogen, cartjoxylic acids, 
thiols, alcohols, amines and the like. Such groups and their preparation and introduction are conventional In the art 
and Include, for example, for the reactive function OH: benzyl, ferfbutyl; acetals, esters, trialkylsilylethers; for COOH 

25 group: methyl, tert-butyl, benzyl, allyl esters; for the NH group: t-Boc, Fmoc. CBz. Bn. Bz, 

[0013] Amino acid sWo-chaIn means the different amino acid side-chain moieties attached to an "amino acid". The 
term "amino acid" includes any one of the twenty L or D natural a-amino acids having as " side chain":. -H of glycine; 
-CH3 of alanine; -CH(CH3)2 of valine; -CHgCHtCHglg of leucine; -CH(CH3)CH2CH3 of isoteudne; -CHgOH of serine; 
-CH(OH)CH3 of threonine; -CHgSH of cystelne;-CH2CH2SCH3 of methionine; -CiH2-(phenyO of phenylalanine; -CHg- 

30 (phenyl)-OH of tyrosine; -CH2-(indole group) of tryptophan; -CH^ COOH of aspartic acid;-CH2C{0)(NH2) of asparagine; 
-CH2CH2COOH of glutamte acid;<:H2CH2C(0)NH2 of glutamlne; -CH2CH2CH2-N(H)C(NH2)NH of arginlne; -CHj-Om- 
idazole) group of histidlne; and -CH2(CH2)3NH2 of lysine, comprising the same amino acid side-chain moieties bearing 
suitable protecting groups (Pg). In addition, the tenm "amino acid" Include also non naturally occuning amino adds, 
like norieucine (NIe). non^alino (NVa), p-alanine. L or D a-phenyl glydne and others well known in the peptide art. 

35 [0014] In the compounds of fomiula (I), as above defined, groups C,^ alkyi, C^^ alkenyl and Cg^ alklnyl represent 
linear or branched aBcyl radicals as for example: methyl, ethyl, propyl, Isopropyl, butyl, pentyl, hexyl, heptyl. octyl, 
thylene, propene, butene, lsobutene,'acetylene, propine, butine etc 

[0015] The temn cycloalkyi represents: cyclopropane, cydobutane, cyclopentane, cydohexane, cycloheptane, cy- 
clooctane, norisomane, canphane, adamantane. 

40 [001 6] The term aryl specifies phenyl, biphenyl and naphtyl groups substituted with one or more, and preferably one 
or two moieties chosen from the groups consisting of halogen, cyano, nitro, G^.e alkyl. The temri heterocycle represents 
In partteulan saturated or aromatic heterocycles containing one or more N atoms, more partlcularty: pyridine. Imidazole, 
pyrrole, Indole, triazoles, pyrrolidine, pyperidine. 
[0017] The term halogen represent fluorine, chlorine, bromine, fodlne. 

45 [0018] The temis library", "combinatorial library", "resln-derived library" and the like are used interchangeably 
throughout the description to moan a series of separate indh^Idual components or mixture of the compounds I, synthe- 
sized In solution or on a solid support from one or more solid phase bound resin starting materials, and their phanma- 
ceutically acceptable salts or esters. 

[0019] The synthetic process according to the invention Involves only two steps and moreover uses, as starting 
50 compounds, an a-amlnoketone and a carboxylic acid derivative bearing two vldnal nucleophillc groups like OH, SH, 
or NHR. preferably belonging to the classes of a,p-dlhydroxy acid or a-amlno-p-hydroxy acid or a-hydroxy-p-amino 
acid or a,^d)thIol add derivatives. 

[0020] In particular, the process according to the present invention allows the preparation of the compounds of for- 
mula (I) wherein: 

55 

a = double bond, and X = O or a = single bond and X = H 

Y and Z, same or differ nt are O. S. NR wherein R is above described 

R, = methyl, ethyl, propyl. Isopropyl, t-butyl, benzyl, phenyl, 4-hydrophenyl, 4-methoxy-phenyl, 4-cart>oxy-phenyl. 
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4-nitro-phenyl, 4-amino-ph nyl, 4-halog nphenyl, 4-trifluorom thylphenyi, 2-hydroph nyl, 2-methoxy-phenyl. 
2-carfooxyph nyl, 2-nitro-ph nyl, 2-amino-ph nyl, 2-haiogen-phenyl, 2-trifluoromethylphenyl C)^ky)OC(0)phe- 
nyl, hydroxy-Ci^lkylph nyl» methoxy-C,^alIcylphenyl, RR'NC(0)-phenyI. RFVN-CvBalkylphenyl, biph nyl, 
naphlyl, tetrahydronapthyl, decahydr naphtyt, cycloalkyi, heterocycl . (P)-W-NR-phenyl, (P)-W-O-phenyl, (P)-W- 
C(0)0-phenyl, (P)-W-0{0)C-ph nyl, (P)-W-C(0)RN-phenyl. {P)-W-NR(0)C-ph nyl, wherein (P), W, R and R* are 
defined as above; 

R2, which can b bound with R^ through a C^-Csdli^t chain, is chosen In the group consisting of H, methyl, thyl, 
propyl, Isopropyl, t-butyl, phenyl, 4-hydrophenyl, 4-methoxy-phenyl, 4-carboxy-phenyl, 4-amino-phenyl, ben2vl, 
annrno acid side chain-; (P)-W-amlno acid side-chain; 

R3, H, methyl, ethyl, propyl, isopropyl, t-butyl, phenyl, benzyl, cydoaikyl, aryl, arylCi.8alkyl; heterocycle, 
heterocycieC<,^allcyi-CH(amIno acid slde-chaln)C02R, CH(amIno acid sldo-chaIn)C(0)NR, -CH(amlno acid slde- 
chaln)-C{0)0-W-(P).-CH(amino acid slde-chaIn)-C(0)N(R)-W-(P), CH(C02R>-amlno add side-chaln-W-(P). CH 
(CONRR*)- amino add slde-chain-W-(P), Pg. wherein (P). (amino add side-chain). W. R and R are defined as 
above; 

R4, R5. same or (Afferent, are chosen In the group consisting H. methyl, ethyl, propyl, isopropyl, phenyl, benzyl, 
heterocycle 

Re is chosen In the group consisting, H, methyl, ethyl, propyl, Isopropyl, t-butyl, phenyl, benzyl, cydoaikyl, aryl, 
benzyl, heterocyde, heterocycleC^^allcyl; COOH, COOR, C(0)R, CONHR CONRR-, CH^OH. CHgOR CHgNHR. 
CHgNRR*, -C{0)NH-CH(ammo add sWe-chaln)C(0)OR. -C{0)0-W-(P), -C{0)N(R)-W-{P), -CH20-W=(P), -CHgN 
(R^W-tP). wherein R and R* same or different and the temis "(amino add side-chain)". "(P)". and "W are as above 
defined 

[0021] Among the phamiaceutically acceptable esters and salts according to the present invention the following can 
be mentioned: hydrochloride, sulfate, dtrate. formlate. phosphate. 

[0022] According to the invention the above defined compounds of fonnula (I) can be prepared starting from corn- 
pounds of general formula 11 




wherein R^, R2, Ra, are as above defined 
and til 



R7Z YRa 

K4 K5 
III 

wherein R4, R5. R^, Y and 2 are as above defined, 

and R7 Rg represent H or suitable protecting groups, (Pg) which can be same or different, cydic or acydic, and which 
can be cleaved in acidic conditions. 

[0023] The a-amino ketones II are commercially available or can be prepared as shown In the scheme 2. for example 
starling from an a-halogen-ketone V and a primary amine VI according to known procedures (see for example Tetra- 
hedron Letters 1 987. 28, 1 287 and references cited therein) 

[0024] The acid derivatfves lit are commercial available o can be prepared according know procedures. 

[0O25] As it can be seen from the Scheme 1 the preparation of the compounds (I) according to the Invention involves, 

In the Step 1. the reaction of the a-amino Icetone II with the add derivative III to give the amkJe derivative IV in the 
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presence of a coupling reagent. Because Step I involves the fomnation of an amide bond , all the reag nts commonly 
used for the peptide synth sis can b appli d to this step. Pr f rably the reaction is perfonmed in an aprotic polar 
solvent, preferably CH2CI2 or OMR at a temperature comprls d b tween 0«C - 100»C, preferably at for a time 
comprised between 1 and 24 hours, preferably In th presence of a coupling ag nt and activator of the carboxy group, 
5 as PyBrOP, PyBOP, HATU. HOBt, HBTU, TBTU, DCC, DIC, EDC etc. and a tertiary bas as NEI3, DIPEA, NMM. 
[0026] The intermediate amide IV is then cyclized into th final compound I in the Step 2, by action of an acid, which, 
allows the ketalizatlon of the functions Z and Y with the carbonyl group by als removing th protecting groups Pg, 
when present. Also for this step the reaction conditions (temperature and lime) and the type of acid and soh^ent are 
important. 

10 [0027] The best results were obtained using a stechlometrk: or preferably catalytic amount of a strong add, preferably 
sulphuric acid adsorbed on silica gel. p-toluen sulphonic acid, trifluoroacetic acid, trifluorometansulphonic acid and 
performing the reaction at a temperature comprised between 0*C - 150*C, preferably at rcfluxing-solvent temperature, 
in an organic apolar solvent (for example methylene chloride, chloroform, benzene or toluene) for a time comprised 
between 1 5 min emd 24 hours, preferably 30 min -2 hours, preferably with the simultaneous removal of a portion of the 

15 solvent and eventually in the presence of molecular sieves. In these condition the final product I Is obtained having 
X=^0 and a double bond. The subsequent reaction on the amide bond either with usual reducing agents, for example 
LIAIH4, BH3.THF, BHa-MegS and like, produce compounds I wherein X=H and a Is single bond, or by the use of sul- 
phurating agents, like the Lawesson reagent, produce compounds I wherein X»S and a is double bond. 
[0028] Owing to the Importance to produce combinatorial chemical libraries, the above reported procedure can be 

20 modified by using one of the two components II and III of the Step 1 bound to a resin through a suitable linker In this 
case, the fomried compound IV Is also bound to a resIn, and the following step 2 can be perfomied either maintaining 
the final product I bound to the resin or with a simultaneous cleavage from the resin. Because the starting a-amino 
ketone II can be easily prepared from an o-hatogen k^one V and a primary amine VI (as reported In the Scheme 2), 
this can increase the molecular diversity of compounds II, by starting from of one of the two components V or VI, already 

2s immobilized on the resln-support. 

[0029] Speclfk; connpounds I prepared according to the process of the invention are reported in the following table: 



so 



Comp. 


X 


2 


Y 


Ri 


R2 


Rs 


R4 


B5 


Rs 


1. 


0 


0 


0 


Ph 


H 


PhCHa 


H 


H 


COOH 


2. 


0 


0 


0 


4-HO-Ph 


H 


PhCHg 


H 


H 


COOH 


3. 


0 


0 


0 


4-02N-Ph 


H 


PhCHg 


H 


H 


COOH 


4. 


0 


0 


0 


4-H2N-Ph 


H 


PhCHg 


H 


H 


COOH 


5. 


0 


0 


0 


4.MeO(0)C-Ph 


H 


PhCHa 


H 


H 


COOH 


6. 


0 


0 


0 


4-Me-Ph 


H 


PhCHg 


H 


H 


COOH 


7. 


0 


0 


0 


4-MeO.Ph 


H 


PhCHg 


H 


H 


COOH 


8. 


0 


0 


0 


4-Cl-Ph 


H 


PhCH2 


H 


H 


COOH 


9. 


0 


0 


0 


4-Br-Ph 


H 


PhCHg 


H 


H 


COOH 


10. 


0 


0 


0 


2-HO-Ph 


H 


PhCH2 


H 


H 


COOH 


11. 


0 


0 


0 


2-02N-Ph 


H 


PhCHa 


H 


H 


COOH 


12. 


0 


0 


0 


2-H2N-Ph 


H 


PhCHg 


H 


H 


COOH 


13. 


0 


0 


0 


2-MeO(0)C-Ph 


H 


PhCHa 


H 


H 


COOH 


14. 


0 


0 


0 


2-Me-Ph 


H 


PhCHg 


H 


H 


COOH 


15. 


0 


0 


0 


2-MeO.Ph 


H 


PhCHg 


H 


H 


COOH 


16. 


0 


0 


0 


2-Cl-Ph 


H 


PhCHg 


H 


H 


COOH 


17. 


0 


0 


, 0 


2-8r-Ph 


H 


PhCHg 


H 


H 


COOH 


18. 


0 


0 


0 


2-Nafthyi 


H 


PhCHg 


H 


H 


COOH 


19. 


0 


0 


0 


2-thienyl 


H 


PhCHg 


H 


H 


COOH 


20. 


0 


0 


0 


4-biphenyl 


H 


PhCHg 


H 


H 


COOH 


21. 


0 


0 


0 


Ph 


H 


Me 


H 


H 


COOH 


22. 


0 


0 


0 


Ph 


H 


CH3(CH2)2 


H 


H 


COOH 


23. 


0 


0 


0 


Ph 


H 


cyclohexyl 


H 


H 


COOH 


24. 


0 


0 


0 


Ph 


H 


allyl 


H 


H 


COOH 


25. 


0 


0 


0 


Ph 


H 


Ph 


H 


H 


COOH 


26. 


0 


0 


0 


Ph 


H 


4-HO-Ph 


H 


H 


COOH 
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(continued) 



5 



10 



20 



25 



30 



Comp. 


X 


2 


Y 


^1 




^3 


R4 


R5 


Re 


27. 


0 


o 


0 


Ph 


H 


4-02N-Ph 


H 


H 


COOH 


28. 


o 


o 


o 


Ph 


H 


4-M OgC-Ph 


H 


H 


COOH 


29. 


o 


o 


o 


Ph 


H 


4-Me-Ph 


H 


H 


COOH 


30. 


0 


o 


o 


Ph 


H 


4-MeO-Ph 


H 


H 


COOH 


31. 


o 


o 


o 


Ph 


H 


4-CI-Ph 


H 


H 


COOH 


32. 


0 


o 


o 




H 


4-Br-Ph 


H 


H 


COOH 


33. 


0 


o 


0 


Ph 


H 


2-HO-Ph 


H 


H 


COOH 


34. 


0 


o 


o 


Ph 


H 


2-02N-Ph 


H 


H 


COOH 


35. 


0 


o 


0 


Ph 


H 


2-Me02C-Ph 


H 


H 


COOH 


36. 


o 


0 


0 


Ph 


H 


2-Me-Ph 


H 


H 


COOH 


37. 


o 


o 


o 


Ph 


H 


2-MeO-Ph 


H 


H 


COOH 


38. 


0 


o 


o 


Ph 


H 


2-CI-Ph 


H 


H 


COOH 


39. 


o 


o 


o 


Ph 


H 


2-Br-Ph 


H 


H 


COOH 


40. 


o 


o 


o 


Ph 


H 


2-Nafthyl 


H 


H 


COOH 


41. 


o 


b 


o 


Ph 


H 


2-thienyl . 


H 


H 


COOH 


42. 


0 


o 


o 


Ph 


H 


4-biphenyl 


H 


H 


COOH 


43. 


o 


o 


o 


Ph 


H 


4-Me02C-PhCH2 


H 


H 


COOH 


44. 


o 


o 


o 


Ph 


H 


4-Me-PhCH2 


H 


H 


COOH 


45. 


o 


o 


0 


Ph 


H 


4-MeOPhCH2 


H 


H 


COOH 


46. 


o 


o 


0 


Ph 


H 


4-Cl.PhCH2 


H 


H 


COOH 


47. 


o 


o 


o 


Ph 


H 


4-Br-PhCH2 


H 


H 


COOH 


48. 


0 


o 


o 


Ph 


H 


2-HO-PhCH2 


H 


H 


COOH 


49. 


o 


o 


p 


Ph 


H 


2-02N-PhCH2 


H 


H 


COOH 


50. 


0 


o 


o 


Ph 


H 


2-Mo02C-PhCH2 


H 


H 


COOH 


51. 


o 


o 


o 


Ph 


H 


2-Mo-PhCH2 


H 


H 


COOH 


52. 


0 


0 


o 


Ph 


H 


2-MeO-PhCH2 


H 


H 


COOH 


53. 


o 


o 


o 


Ph 


H 


2.CI-PhGH2 


H 


H 


COOH 


54. 


o 


o 


o 


Ph 


H 


2-Br-PhCH2 


H 


H 


COOH 


55. 


o 


o 


o 


4-HO-Ph 


H 


4-HO-Ph CH2 


H 


H 


COOH 


56. 


o 


Q 


o 


4.HO-Ph 


H 


4-0aN-PhCH2 


H 


H 


COOH 


57. 


o 


o 


o 


4-HO-Ph 


H 


4-Me02C-PhCH2 


H 


H 


COOH 


58. 


0 


o 


o 


4-HO-Ph 


H 


4-IVIe-PhCH2 


H 


H 


COOH 


59. 


0 


o 


0 


4-HO-Ph 


H 


4-MQ0PhCH2 


H 


H 


COOH 


60. 


o 


o 


0 


4-HO-Ph 


H 


4-Cl-PhCH2 


H 


H 


COOH 


61. 


o 


o 


o 


4-HO-Ph 


H 


4-Br-PhCH2 


H 


H 


COOH 


62. 


o 


o 


o 


4-HO-Ph 


H 


2-HO-PhGH2 


H 


H 


COOH 


63. 


o 


o 


o 


4-HO-Ph 


H 


2-02N-PhGH2 


H 


H 


COOH 


64. 


o 


o 


o 


4-HO-Ph 


H 


2-Me02C-PhCH2 


H 


H 


COOH 


65. 


o 


o 


0 


4-HO-Ph 


H 


2-Me-PhCH2 


H 


H 


COOH 


66. 


o 


o 


o 


4-HO-Ph 


H 


2-MeO-PhCH2 


H 


H 


COOH 


67. 


o 


o 


o 


4-HO-Ph 


H 


2-C|.PhCH2 


H 


H 


COOH 


68. 


o 


o 


o 


4-HO-Ph 


H 


2-Br-PhCH2 


H 


H 


COOH 


69. 


o 


o 


o 


4-HO-Ph 


H 


Me 


H 


H 


COOH 


70. 


o 


o 


o 


4-HO-Ph 


H 


CH3(CH^2 


H 


H 


COOH 


71. 


o 


o 


o 


4-HO-Ph 


H 


cyclohexyl 


H 


H 


COOH 


72, 


0 


o 


o 


4-HO-Ph 


H 


altyl 


H 


H 


COOH 


73. 


0 


o 


0 


Ph 


H 


HO2C-CH2 


H 


H 


COOH 


74. 


0 


o 


o 


Ph 


H 


Bn{H02C)CH 


. H 


H 


COOH 


75. 


o 


o 


o 


Ph 


H 


HOCH2(H02C)CH 


H 


H 


COOH 
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76. 


O 


0 


O 


Ph 


H 


CH3(HO)CH(H02C)CH 


H 


H 


COOH 


77. 


O 


o 


O 


Ph 


H 


MeS{GH2)2(H02C)CH 


H 


H 


COOH 


78. 


0 


0 


0 


Ph 


H 


H2N(CH2)3(H02C)GH 


H 


H 


COOH 


79. 


0 


0 


0 


Ph 


H 


H02CCH2(H02C)CH 


H 


H 


GOGH 


80. 


o 


o 


O 


Ph 


H 


lmidazole-CH2(H02C)CH 


H 


H 


COOH 


81. 


o 


o 


0 


Ph 


H 


Indole-CHgtHOgCjCH 


H 


H 


COOH 


82. 


0 


0 


0 


4-HO-Ph 


H 


HO^C-CHo 


H 


H 


COOH 


83. 


0 


o 


0 


4-HO-Ph 


H 


Me(H02C)CH 


H 


H 


COOH 


84. 


0 


0 


o 


4-HO-Ph 


H 


fCHo^oCH^HOoCVCH 


H 


H 


COOH 


85. 


0 


o 


O 


4-HO-Ph 


H 


BnCHOgQCH 


H 


H 


COOH 


86. 


0 


o 


O 


4-HO.Ph 


H 


HOCH2(H02C)CH 


H 


H 


COOH 


87. 


o 


o 


O 


4-HO-Ph 


H 


CH3{H0)CH(H02C)CH 


H 


H 


COOH 


88. 


0 • 


0 


0 


4-HO-Ph 


H 


M©S(CH2)2(H02C)CH 


H 


H 


COOH 


89. 


0 


0 


O 


4-HO-Ph 


H 


Hi>N(CH9)o(H0oC)CH 


H 


H 


COOH 


90. 


0 


0 


0 


4-HO-Ph 


H 


H02CCH2(H02C)CH 


H 


H 


COOH 


91. 


0 


o 


0 


4-HO-Ph 


|-| 




n 


u 

n 




92. 


0 


o 


o 


4-HO-Ph 


H 


Indnlp-CH^HO^ri^nH 
II luuiCf wnmn W2w^wn 


u 

n 


u 
n 




93. 


0 


o 


o 


Ph 


Me 


PhCH2 


H 


H 


COOH 


94. 


0 


0 


o 


4-HO-Ph 


Me 


PhCHj 


H 


H 


COOH 


95. 


0 


o 


o 


Ph 


Bn 


PhCHa 


H 


H 


COOH 


96. 


0 


o 


o 


4-HO-Ph 


Bn 


PhCHa 


H 


H 


COOH 


97. 


o 


o 


o 


Ph 


Me 


HOgC-CHg 


H 


H 


COOH 


98. 


0 


0 


0 


4-HO-Ph 


Me 


HO2C-CH2 


H 


H 


COOH 


99. 


0 


0 


o 


Ph 


Bn 


HO2C-CH2 


H 


H 


COOH 


100. 


0 


o 


0 


4-HO-Ph 


Bn 


HO2C-CH2 


H 


H 


COOH 


101, 


0 


0 


0 


Ph 


Me 


BnfHO«C\CH 
k^ii^i iw2wywi 1 


H 


H 
1 1 




102. 


0 


o 


o 


4-HO-Ph 


Ma 


on|nw2^/v«n 


u 
n 


u 
n 




103. 


0 


HN 


o 


Ph 


H 


PhPH 


LJ 

n 


u 
n 


PW 


104. 


o 


HN 


o 


Ph 


Ma 

IVIO 


PhPM 


LJ 

n 


u 

n 




105. 


o 


HN 


o 


Ph 


Rn 
oil 


PhPH 
riiv#n2 


n 


n 


PW 


106. 


0 


HN 


o 


4-OH-Ph 


n 


PhPN 


n 


LJ 

n 


UM3 


107. 


0 


HN 


o 


4-OH-Ph 


Me 


PhCH.. 
riiwr!2 


M 

n 


n 


01-13 


108. 


0 


HN 


o 


4-OH-Ph 


oil 


PhPM 


n 


n 


^"3 


109. 


0 


HN 


o 


Ph 


H 


Ph 


n 


LJ 

n 


r*i-i 
01-13 


110. 


0 


HN 


o 


Ph 


Me 


Ph 


U 

n 


n 


on3 


111. 


0 


HN 


0 


Ph 


Bn 


Ph 


u 
n 


U 

n 


PW 

0^3 


112. 


o 


HN 


o 


4-OH-Ph 


1^ 


Ph 


n 


n 


PW 

On3 


113. 


o 


HN 


o 


4-OH-Ph 


Me 


Ph 

r II 


n 


n 


r*L4 
01-13 


114. 


0 


HN 


o 


4-OH-Ph 


Bn 


Ph 

ill 


n 


u 
n 


ori3 


115. 


0 


HN 


o 


Ph 


H 


CH^-Ph 


LJ 

n 


n 


PW 

OM3 


116. 


0 


HN 


0 


Ph 


Me 


0113-" 11 


u 
n 


u 
n 


0H3 


117. 


o 


HN 


o 


Ph 


Rn 


.Ph 


n 


ri 


OH3 


118. 


0 


HN 


o 


4-OH-Ph 


H 


CHg-Ph 


H 


H 


CHa 


119. 


0 


HN 


0 


4-OH-Ph 


Me 


CHa-Ph 


H 


H 


CH3 


120. 


0 


HN 


o 


4-OH-Ph 


Bn 


CH3-Ph 


H 


H 


CH3 


121. 


^ 0 


HN 


o 


Ph 


H 


4.MeO-PhCH2 


H 


H 


CHg 


122. 


0 


HN 


o 


Ph 


Me 


4-MeO.PhCH2 


H 


H 


CH3 


123. 


o 


HN 


o 


Ph 


Bn 


4-MeO-PhCH2 


H 


H 


CH3 


124. 


o 


HN 


0 


4-OH-Ph 


H 


4-MeO-PhCH2 


H 


H 


CH3 
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125. 


o 


HN 


0 


4-OH-Ph 


Me 


4-MeO-PhCH2 


H 


H 


GH3 


126. 


o 


HN 


O 


4-OH-Ph 


Bn 


4-MeO-PhCH2 


H 


H 


CH3 


127. 


0 


HN 


0 


Ph 


H 


CHg-PhCHa 


H 


H 


CH3 


128. 


o 


HN 


O 


Ph 


Me 


CHg.PhCH^ 


H 


H 


CHa 


129. 


0 


HN 


0 


Ph 


Bn 


CHa-PhCHa 


H 


H 


CH3 


130. 


0 


HN 


O 


4-OH-Ph 


H 


CHg-PhCHa 


H 


H 


CHg 


131. 


o 


HN 


O 


4-OH-Ph 


Me 


CH3-PhCH2 


H 


H 


CH3 


132. 


0 


HN 


0 


4-OH-Ph 


Bn 


CHg-PhCHg 


H 


H 


CH3 


133. 


0 


HN 


0 


Ph 


H 


Me 


H 


H 


CH3 


134. 


0 


HN 


0 


Ph 


H 


CH3(CH2)2 


H 


H 


CH3 


135. 


0 


HN 


0 


Ph 


H 


cyclohexyl 


H 


H 


CH3 


136. 


o 


HN 


0 


Ph 


H 


allyl 


H 


H 


CH3 


137. 


o 


HN 


0 


4-OH-Ph 


H 


Me 


H 


H 


CH3 


138. 


o 


HN 


O 


4-OH-Ph 


H 


CH3{CH2)2 


H 


H 


CH3 


139. 


o 


HN 


O 


4-OH-Ph 


H 


cyclohexyl 


H 


H 


CH3 


140. 


o 


HN 


0 


4-OH-Ph 


H 


allyl 


H 


H 


CH3 


141. 


o 


HN 


o 


Ph 


H 


HOgC-CHg 


H 


H 


CH3 


142. 


o 


HN 


0 


Ph 


Me 


HO2C-CH2 


H 


H 


CH3 


143. 


o 


HN 


0 


Ph 


Bn 


HO2C-GH2 


H 


H 


CH3 


144. 


o 


HN 


0 


4-OH-Ph 


H 


HO2C-CH2 


H 


H 


CH3 


145. 


o 


HN 


0 


4^0H-Ph 


Me 


HOaC-CHg 


H 


H 


CH3 


146. 


o 


HN 


o 


4-OH-Ph 


Bn 


HOaC-CHg 


H 


H 


CH3 


147. 


o 


HN 


o 


Ph 


H 


Bn{H02C)CH 


H 


H 


CH3 


148. 


D 


HN 


o 


Ph 


Me 


Bn(H02C)CH 


H 


H 


CH3 


149. 


o 


HN 


o 


Ph 


Bn 


Bn(H02C)CH 


H 


H 


CH3 


150. 


o 


HN 


o 


4-OH-Ph 


H 


Bn(H02C)GH 


H 


H 


CH3 


151. 


0 


HN 


o 


4-OH-Ph 


Me 


Bn(H02C)CH 


H 


H 


CH3 


152. 


o 


HN 


o 


4-OH-Ph 


Bn 


Bn(H02C)CH 


H 


H 


CH3 


153. 


H 


O 


o 


Ph 


H 


PhCH2 


H 


H 


COOH 


154. 


H 


O 


o 


Ph 


Me 


PhCHg 


H 


H 


COOH 


155. 


H 


O 


o 


Ph 


Bn 


PhCHg 


H 


H 


COOH 


156. 


H 


0 


o 


4-HO-Ph 


H 


PhCH2 


H 


H 


COOH 


157. 


H 


0 


0 


4-HO-Ph 


Me 


PhCHg 


H 


H 


COOH 


158. 


H 


0 


o 


4-HO-Ph 


Bn 


PhCHg 


H 


H 


COOH 


159. 


H 


0 


o 


Ph 


H 


HO2C-CH2 


H 


H 


COOH 


160. 


H 


o 


o 


Ph 


Me 


HO2C-CH2 


H 


H 


COOH 


161. 


H 


o 


o 


Ph 


Bn 


HO2C-CH2 


H 


H 


COOH 


162. 


H 


o 


o 


4-HO-Ph 


H 


HO2C-CH2 


H 


H 


COOH 


163. 


H 


o 


o 


4-HO-Ph 


Me 


HO2C-CH2 


H 


H 


COOH 


164. 


H 


o 


o 


4-HO-Ph 


Bn 


HO2O-CH2 


H 


H 


COOH 


165. 


H 


0 


o 


Ph 


H 


Bn(H02C)CH 


H 


H 


COOH 


166. 


H 


o 


o 


Ph 


Me 


Bn{H02C)CH 


H 


H 


COOH 


167. 


H 


0 


o 


Ph 


Bn 


Bn(H02C)CH 


H 


H 


COOH 


168. 


H 


0 


o 


4-HO-Ph 


H 


Bn(H02C)CH 


H 


H 


COOH 


169. 


H 


o 


o 


4-HO-Ph 


Me 


Bn(H02C)CH 


H 


H 


COOH 


170. 


H 


0 


o 


4.HO-Ph 


Bn 


8n(H02C)CH 


H 


H 


COOH 


171. 


H 


HN 


o 


Ph 


H 


PhCHg 


H 


H 


CH3 


• 172. 


H 


HN 


o 


Ph 


H 


4-MeO-PhCH2 


H 


H 


CH3 


173. 


H 


HN 


o 


Ph 


Me 


PhCHg 


H 


H 


CH3 
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R2 


R3 


R4 


R5 


Re 


174. 


H 


HN 


O 


Ph 


Bn 


PhCH2 


H 


H 


CHa 


175. 


H 


HN 


O 


4-OH-Ph 


H 


PhCHa 


H 


H 


CHa 


176. 


H 


HN 


0 


4-OH-Ph 


Me 


PhCHa 


H 


H 


CHa 


177. 


H 


HN 


0 


4-OH-Ph 


Bn 


PhCHg 


H 


H 


CHa 


17B. 


H 


HN 


0 


Ph 


H 


HO2O-CH2 


H 


H 


CHa 


179. 


H 


HN 


0 


Ph 


Me 


HO2C-CH2 


H 


H 


CH3 


ISO 


H 


HN 


0 


Ph 


Bn 


HO2C-CH2 


H 


H 


CHa 


1 O 1 • 


n 




0 


4-OH-Ph 


H 


HO2C-CH2 


H 


H 


CHa 


182. 


|-| 


HN 


0 


4-OH-Ph 


Md 


HO2C-GH2 


H 


H 


CHa 


183, 




HN 


0 


4.0H-Ph 


Bn 


HOoC-CHo 


H 


H 


CHa 


184. 


H 


HN 


o 


Ph 


H 


Bn(H02C)GH 


H 


H 


CHa 


185. 


H 


HN 


0 


Ph 


A^e 


Bn(H02C)CH 


H 


H 


CHa 


186. 


H 


HN 


0 


Ph 


Bn 


Bn(H02C)CH 


H 


H 


CHa 


187. 


H 


HN 


0 


4-OH-Ph 


H 


Bn(H02C)GH 


H 


H 


CHa 


188. 


H 


HN 


0 


4-OH-Ph 


Md 


Bn(H02C)CH 


H 


H 


CH3 




H 


HN 


0 


4-OH*Ph 


Bn 


Bn(H02C)CH 


H 


H 


CHa 


190. 


H 


HN 


o 


Ph 


H 


Ph 


H 


H 


CHa 


191. 


H 


HN 


o 


Ph 


Me 


Ph 


H 


H 


CH3 


192. 


H 


HN 


0 


Ph 


Bn 


Ph 


H 


H 


CH3 


193. 


H 


HN 


o 


4'OH-Ph 


H 


Ph 


H 


H 


CH3 


194. 


H 


HN 


0 


4-OH-Ph 


Me 


Ph 


H 


H 


CH3 


195. 


H 


HN 


0 


4-OH-Ph 


Bn 


Ph 


H 


H 


CH3 


196. 


H 


HN 


0 


Ph 


H 


CHj-Ph 


H 


H 


CH3 


197. 


H 


HN 


0 


Ph 


Me 


CHa-Ph 


H 


H 


CH3 


198. 


H 


HN 


0 


Ph 


Bn 


CHa-Ph 


H 


H 


CH3 


199. 


H 


HN 


0 


4-OH-Ph 


H 


CHg-Ph 


H 


' H 


CH3 


200. 


H 


HN 


0 


4-OH-Ph 


Me 


CHa-Ph 


H 


H 


CH3 


201. 


H 


HN 


0 


4-OH-Ph 


Bn 


CHa-Ph 


H 


H 


CHa 


202. 


H 


HN 


0 


Ph 


H 


4-MeO-PhCH2 


H 


H 


CHo 


203. 


H 


HN 


0 


Ph 


Me 


4-MeO-PhCH2 


H 


H 


CH3 


204. 


H 


HN 


0 


Ph 


Bn 


4-MeO-PhCH2 


H 


H 


CH3 


205. 


H 


HN 


o 


4-OH-Ph 


H 


4-MeO-PhCH2 


H 


H 


CHa 


206. 


H 


HN 


0 


4-OH-Ph 


Me 


4-MeO-PhGH2 


H 


H 


CH3 


207. 


H 


HN 


0 


4^0H-Ph 


Bn 


4-MeO-PhCH2 


H 


H 


CH, 


£XfO. 


)^ 


HN 


o 


Ph 


H 


CH«-PhCH« 


H 


H 


CHa 




n 


HN 


o 


Ph 


Me 


CH«-PhCH« 


H 


H 


CH3 


C 1 w. 


U 

n 


HN 


o 


Ph 


Bn 


CHo-PhCHo 


H 


H 


CHa 


911 

£11. 


U 
11 


HN 


o 


4-OH-Ph 


H 


CH->-PhCH^ 


H 


H 


CHa 


919 

£1 £m 
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n 


HN 
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H 


H 


CHa 
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HN 


0 


4-OH-Ph 


Bn 


CHa-PhCHg 


H 


H 


CH3 
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M 

n 


o 




Ph 


H 


PhCH2 


H 


H 


CHgOH 


215. 


H 


o 


o 


Ph 


H 


4-MeOPhCH2 


H 


H 


CHgOH 


216. 


H 


O 


o 


Ph 


Me 


PhCHg 


H 


H 


CH2OH 


217. 


H 


O 


0 


Ph 


Bn 


PhCH2 


H 


H 


CH2OH 


218. 


H 


o 


0 


4-HO-Ph 


H 


PhCH2 


H 


H 


CH2OH 


219. 


H 


o 


0 


4-HO-Ph 


Me 


PhCHg 


H 


H 


CH2OH 


220. 


H 


o 


0 


4-HO-Ph 


Bn 


PhCH2 


H 


H 


CH2OH 


221. 


H 


o 


0 


Ph 


H 


HOCH2 


H 


H 


CH2OH 
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0 


Ph 
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CH2OH 
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223. 


H 


0 


O 


Ph 


Bn 


HOCH2 


H 


H 


CH2OH 


224. 


H 


o 


0 


4-HO-Ph 


H 


HOCH2 


H 


H 


CHjOH 


225. 


H 


0 


0 


4.HO-Ph 


Me 


HOCH2 


H 


H 


CH2OH 


226. 


H 


o 


0 


4-HO-Ph 


Bn 


HOCH2 


H 


H 


CH2OH 


227. 


H 


0 


0 


Ph 


H 


Bn(H0H2C)CH 


H 


H 


CH2OH 


22B. 


H 


o 


O 


Ph 


Me 


Bn(H0H2C)CH 


H 


H 


CHgOH 


229. 


H 


o 


0 


Ph 


Bn 


Bn(HOH2C)CH 


H 


H 


CH2OH 


230. 


H 


o 


0 


4.H0-Ph 


H 


Bn(H0H2C)CH 


H 


H 


CH2OH 


231. 


H 


o 


0 


4-HO-Ph 


Me 


Bn(H0H2C)CH 
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[0030] The invention wll) be better understood in the light of the following Examples. 
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EXAMPLE 1 

Preparatron of W-benzyI-AAH2-oxo-2-phQnylethyll*(2/?.3fl)-2.3-di-04sopropyndenetart^ Acid Methyl Ester 
[compound IV wherein « Ph, = H, = PhCHg. R4=H, R^^H, Rg = COOMe, Z O, Y = O, R7— Re « CHg-CHg) 

5 

[00311 To a solution of II (wher in R^ = Ph. Rg = H, R3 = PhCH^ (1 .2 g, 5.33 mmoO in anhydrous CH2CI2 (10 ml) 
(CH2CI2 was filtered through a short pad of anhydrous Na2C03 Just before being used) were added, under a nitrogen 
atmosphere, 111 (wherein R4=H, Rg^H, Rg = COOMe, 2 = O, Y = O, R7— Rs =^ CHg-CHg) (1 .088 g. 5.33 mmol). PyBrOP 
(2.49 g, 5.33 mmol), and DIPEA (2.73 mL, 1 5.99 mmol). The mixture was stinted at room temperature for 2 h, and then 

10 the solvent was removed to give an oil that was dissolved In EtOAc. This solution was washed with aqueous 5% KHSO4, 
5% NaHC03, and brine and dried over Na2S04. After evaporation of the solvent the crude product obtained was 
puriRed by chromatography (EtOAc-petroleum ether, 1 :3, Rf 0,32), yielding IV (wherein R, = Ph, Rg » H, Rs = PhCH2, 
R4=H, R5=H. Rg = COOMe, Z = O, Y = O. R7— Re = CHg-CHa) (1.646 g, 75%) as a colorless oil: 
1H NMR (CDCI3): 7.90-7.B5 (m, 2H), 7.61-7.22 (m, BH), 5,39 (d, J » 5.1 Hz. 1H), 5.11 (d. J = 5.1H2, 1 H). 4.88-4.10 

15 (m. 4H). 3.80 (s, 3 H). 1 .49 (s. 3 H). 1 .31 (s. 3 H). 

EXAMPLE 2 



Preparation of Methyl (1/?,5S,7^-3-Ben2yl-2-oxo-5-phenyl-6,8-dioxa-3-azabicyclo[3.2.1]octane-7-exo-carboxylalo 
20 [compound I wherein R^ = Ph, R2 = H. Rg^PhCHg, R4 = H, R^ = H. Rq = COOMe. X = O, Z = O, Y = O] 

[0032] A solution of IV (prepared according the example 1. wherein R^ = Ph, R2 » R3 = PhCHg, R4=H. Rg^H, Hq 
= COOMe, Z = O, Y = O, R7 — R0 = CH2-CH2) (1 .645 g, 4.00 mmol) In toluene (40 mL) was quickly added to a refluxing 
suspension of HgSOysiOg (30% w/w, 700 mg) In toluene (60 mL). The mixture was allowed to react for 1 5 mln. and 
25 aftenvard, one-third of the solvent was dlst)l)ed off. The hot reaction mixture was filtered through a short layer of 
NaHCOa. and after evaporation of the soh^ent. the crude product was purified by chromatography as above affording 
pure I (wherein R^ = Ph. R2 « H, Ra « PhCHg, R4 = H. R5 = H, Re = COOMe. X = O, Z = O. Y = O) (1.200 g, 85%): mp 
112-114*0; 

[app. 64.3 (c 0.8, CDCI3); 

30 iH NMR (CDC13) 7.62-7.59 (m. 2H), 7.41-7.24 (m, 8H). 5.16 (s. 1H), 4.92 (s, 1H), 4.61 (AB system. J« 11.0 Hz, 2H), 
3.74 (s. 3 H), 3.46 (AB system. J = 252 Hz, 2H). 

13c NMR {CDCI3); 169.0 (s). 165.4(8). 137.8 (s). 135.0 (s). 129.5 (d), 128.8 (d). 128.3 (d), 127.9. 127.8 (d). 125.4 (d), 
107.7 (s), 79.1 (d), 78.3 (d), 55.5 (t), 52.6 (q), 48.6 (t) 
IR{CPCl3): 1762, 1678cnT'' 
35 MS (m/z, %): 353 (M+, 3). 147 (5). 120(36). 306 (13). 105 (80), 91 (100). 

EXAMPLE 3 

Preparation of A/-(p'Methoxyben2yI)-A/-[2-oxo-2-phenylethyl]-(2/?,3«)-2,3-di-0-lsopropyiidenetarlramlc Acid Methyl 
40 Ester [compound IV. wherein R^ =i Ph. = H, R3 = 4-MeO-CeH4CH2, R4=H. R5=H, Rg = COOMe. Z = O. Y = O, 
R^R8 = CH2-CH2l 

[0033] A solution of It (wherein Rt = Ph. R2 = H, Rg 4-MeO-C6^^4CH2) (0.5 g, 2.09 mmol) In anhydrous CH2CI2 (5 
ml). 111 (wherein R4=H, Rg^H. Rq = COOMe, Z = O, Y = O, R7— Ra = CHg-CHg) (0.427 g. 2.09 mmol), PyBrOP (0.976 
45 2.09 mmol), and DIPEA (1 .07 nrU., 6.27 mmol) was treated as in the example 1 . The crude product obtained was 
purified by chromatography (EtOAc-petroleum ether, 1 :3, Rf 0.32), yielding iV (wherein R^ = Ph, Rg = H, R3 = 4-MeO- 
CeH^CHg, R4=H, R3=H. Rg = COOMe, Z = O. Y = O. Hj^H^ = CHg-CHa) (0.370 g. 40%) as a colorless oil: 
1H NMR {CDCI3): 7.90-7.85 (m, 2H). 7.61-7.43 (m, 3H). 7.21-7.15 (m, 2H). 6.90-6.82 (m, 2H>, 5.39 (d. J= 5.1Hz, 1H). 
5.13 (d. J = 5.1Hz, t H), 4.75 (m, 2H). 4.11 (m, 2H), 3.82 (s, 3 H). 3.79 (s, 3 H). 1 .52 (s. 3 H), 1.36 (s. 3 H). 

so 

EXAMPLE 4 

[0034} Preparation of Methyl (1fl.5S,7fl)-3-(p-Methoxyben2yl)-2-oxo-5-phenyl-6,8-dioxa-3-a2abicyclo[3.2.1Ioc- 
tane-7*eyfocarboxylate [compound I wherein R^ = Ph, Rj - H. R3 = 4-MeO-C6H4CH2, R4 = H, R5 = H, Rg == COOMe, 

» X = O, Z = O, Y = O] 

[0035] A solution of IV (wherein R^ = Ph, Rg = H, R3 = 4-MeO-C6H4CH2. R4=H, R5=H, Rq = COOMe. Z = O, Y = O. 
R7 — Ra = CH2-CH2) (0.370 g, 0.84 mmol) in toluene (1 0 mL) was treated as reported in example 2. The crude product 
was purified by chromatography as above affording pure I (wherein R^ = Ph. R2 = H. R3 = 4-MeO-CeH4CH2. R4 = H, 
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Rs = H, Rfi = COOMe, X = O, Z = O, Y = O) (0.177 g. 55%): mp 134 - 136 ^C; 
(c0.6,CDCl3); 

iHNMR(CDCI3)7.62-7.69(m.2H).7.41-7.24(m.5H), 7.11-6.91 (m, 2H). 5.1 4 (s J H). 4.89 (s, 1 H), 4.24 (AB system, 
J= 11.0 Hz, 2H), 3.78 (s, 3 H), 3.74 (s. 3 
5 [0036] H). 3.56 (AB system, 23.4 Hz. 2H). 

13C NMR (CDCI3); 169.4 (s), 1655(s), 159.8 (s), 137.8 (s), 135.0 (s), 129.5 (d). 128.1 (d), 127.1 (d). 126.4 (d), 119.2 

(d). 107.1 {$), 79.8 (d), 78.0 (d), 583 (t), 55.1 (q), 52.6 (q), 48.1 (Q. 

IR (CDCI3): 1768, 1682 cm"i 

MS (m/i. %): 383 (M*. 5), 121 (100). 

10 

EXAMPLES 

Preparation of (1 H,5S,7fl)-3-Ben2yh2-ox<>-5-(4-hydroxyphenyl)-6.8Klloxa-^ 

Add tcompound I wherein R, = 4-OH-C8H4, Rg = H, R3 = PhCHg, FU H. R5 = H, Fig = COOH, X = O, Z = O, Y = OJ 

15 

[0037] Wang resin (1 g, 200-400 mesh, substftution 0.64 mmol/g) was suspended In CHgClg (1 0 mL) and magnetically 
stirred for 1 5 min. After filtration, a solution of PhjP (1 .024g, 3.904 mmol) and 4'-hydro)cy-2-chloroacotophenone (com- 
pound V wherein Hal = CI. R^ « 4.0H-CeH4, = H). (0.568 g. 3.33 mmol) In a mixture of CHgClg (10 mL) and EtgO 
(4 mL) was added to the expanded resin. After 5 min, DEAD (607 mL, 3.904 mmol) was added drop-wise and the 

20 resulting suspension stln-ed at room temperature. After 24 h the suspension was filtered and the resin washed with 
DMF (3 X 1 0 mL), 08202(3 x 1 0 mL), MoOH (3 x 1 0 mL) and again DMF (3 x 1 0 mL). Then , the resin (1 .00 g). suspended 
In CK^Ct (1 mL). was treated with benzylamlne (compound VI wherein = PhCHg) (10 mL) and left under stirring at 
room temperature for 12 h. After filtration, the resin 11 (R, = Wang^4-OH-C6H4, Rg = H. R3 = PhCHg) obtained was 
washed as above with DMF. CHgClg. MeOH and again DMF. Resin II (R^ = Wang-4-0H-C6H4, Rg = H. R3 = PhCHg) 

25 was then coupled with III [wherein R4=H, Rg^H, Rq = COOMe, Z « O, Y « O. R7— Rs = CHg-CHgl as follows: compound 
III (261 mg, 1 .28 mmol) and PyBroP (597 mg, 1 .28 mmoO were added to resin II (500 mg) suspended in DMF (1 0 mL), 
then DIPEA (438 ^iL, 1 .28 mmol) was added slowly at room temperature and the resulting suspension stirred for 12 h. 
After the usual work-up, resin IV [R^ = Wang-4-OH-C6H4. = H, R3 = PhCHg, R4=R5=H, Rg = COOMe. Z = O, Y « 
O^R^ — Rq.= CHg-CHgLwas obtained. The cyclization step was performed on 250 mg of resin IV as follows: resin IV 

^ (250 mg) and p-TsOH (6 mg) were suspended In toluene and the mixture refluxed for 1 5 min. Then part of the solvent 
(25 mL) was distilled off and the residual suspension filtered. The solution was concentrated obtaining, as a yellow oil. 
compound I [wherein R^ = 4-OH-C6H4, Rg = H, R3 « PhCHg, R4 = H. R5 = H, Rg = COOH, X = O, Z « O, Y O] (33 
mg). with connplete cleavage from the resin. 

iH NMR (CDCI3) 6: 7.78 (d. J= 8.8 Hz. 2 H). 7.60 (d, J= 7.2 Hz. 2 H). 7.40-7.00 (m. 3 H). 6.80 (d. J= 8.8 Hz. 2 H), 
35 5.13 (s, 1 H), 4.86 (s, 1H). 4.58 (AB system. 15.0 Hz. 2 H), 3.57 (d. J= 11.8 Hz. 1H). 3.38 (d. J= 11.8 Hz. 1 H). 

EXAMPLE 6 

Preparation of A^(4-methylphenyl)-/V-[2-oxo-2i)henylethyl)-(2fl.3fl)-2.3-di-0-lsopropylldenetartramlc Acid Methyl 
40 Ester [compound iV wherein Ri = Ph. Rg = H. R3 = 4-Me-C6H4. R4=H. R5= H, Rg = COOMe, Z = O, Y = O. R7— Rb = 
CH2-CH2I 

[0038] To a solution of III (wherein R4=H, Rg^H. Rg = COOMe. Z = O. Y = O, R?— Rs = CHg-CHg) (366 mg, 1 .8 
mmol) In methylene chloride (1 .8 ml) and PyBrop (839 mg, 1 .8 mmol) was added II (wherein R, = Ph. R2 = H, R3 = 
45 4-Me-C5H4) (406mg, 1 .8 mmol) and DIPEA (0.765 mL. 3.6 mmol). The mixture was treated as reported In Example 1 . 
The crude product was purified by column chromatography on silica gel (AcOEt- Petroleum Ether. 1 :2. Rf = 0.37) to 
give IV (R^ = Ph, Rg = H, R3 = 4-Me-C6H4, R4=R5=: H. Rq =^ COOMe. Z = O, Y = o, R7— Rb = CHg-CHg) as yellow oil 
(440 mg. 62%). 

^H NMR 6 8.00-7.90 (m. 2H). 7.62-7.39 (m. 4H). 7.36^7.12 (m. 3H), 5.26 (Jt17.2 Hz part A of AB system, 1 H) 4.96 
50 (jtri 7.2 Hz part B of AB system. 1 H). 5.07 ( J=6.6 Hz part A of AB system, 1 H) 4.66 {J=S3 Hz part B of AB system, 
1 H).3.74 (s. 3H). 2.36 (s. 3H), 1.53 (s. 3H). 1 .36 (s, 3H). MS (nVi, %): 411 (M+. 4). 352 (6), 306 (13), 120(100). 

EXAMPLE 7 

55 Preparation of Methyl (1 H,5S.7fl)-3-(4'-methylphenyl)-2-oxo-5-phenyl-6,8-dloxa-3-azabicyclo[3.2. 1 ]octane-7-exo- 
carboxylate [compound I wherein R^ = Ph. R2 = H, R3 = 4-Me-CeH4, R4= H. R5 = H, Rg = COOMe. X = O. Z = O, Y = O] 

[0039] A solution of IV (prepared In the example 6, wherein R^ = Ph, R2 = H, R3 = 4-Me-C6H4, R4=H, H, Rg = 
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COOMe. 2 = O, Y = O, R7 — Rg = CH2-CH2) (310 mg, 0.75 mmol) In toluene (32 ml) was quickly added to a retluxing 
solution of 82804/3102 (1 75 mg) In toluen (1 6 ml). The mixture was treated as reported in Example 2. The product I 
[wher In Ph. = H, Rg » 4-Me-C8H4, R4 = H. R5 = H, Rg = COOMe, X = O. Z « O. Y = OJ was obtained in pure 
torn (260 mg, 97%). 

5 1H NMR 5: 7.78-7.6S (m, 2H], 7.48-7.36 (m, 4H), 7.30-7.10 (m, 3H). 5.23 (s, 1 H), 5.02 (s, 1H), 4.02 (J=12 Hz part A 
Of AB system, 1 H) 3.90 (J=12 Hz part B of AS system, 1 H), 3.73 (s, 3H), 2.35 (s, 3H).13C NMR 5: 168.9(s), 165.1(s). 
137.4 (s). 136.8 (s). 135.1(s), 129.9 (d), 129.6 (d), 128.4 (d). 125.4 (d). 126.3(d), 107.6 (s),7a4 (d). 78.4 (d), 59.2 (t). 
52.7 (q). 20.9 (q). MS (nVz, %): 353 (M+.4). 294 (2). 119 (100). 

10 EXAMPLE 8 

Preparation of AH(1 S)-(lK3art)onnethoxy-2-phenylethyl)]-//-[2-oxo-2-phenyIethyI]-(2fl,3fl)-2,3-^ 
IsopropylidDnotartramlc Add Methyl Ester (compound IV wherein R^ = Ph, Rg = H, R3 = CH(COOMe)CH2Ph. R4=H, 
R^ H, Re = COOMe. Z = O, Y = O. R7— Re - CHg-CHgJ. 

15 

[0040] To a solution of Ml (wherein R4=H, Rj^H, Rg = COOMe, Z = O, Y = O, R7— Re = CH2-CH2) (118 mg, 0.58 
mmol) In CHgClg (0.6 mL). and PyBrOP (270 mg. 0.58 mmol) was added II (wherein R^ = Ph, Rg « H. R3 = CH(COOMe) 
CHgPh) (1 20 mg, 0.4 mmol) and 01 PEA (0.255 mL, 1 .2 mmol). The mixture was treated as reported in Example 1 . The 
crude product was purified by column chromatography on silica gel (CH2CI2*- MeOH (40:1) to afford IV (wherein R^ = 

20 Ph. R2 a H, R3 = CH(C00Me)CH2Ph, R4=H. R5 = H, R© = COOMe, Z = O, Y = O, Rr-Rs » CHg-CHg) (160mg. 82%). 
[00411 The 1H and i^C NMR spectrums show two set of signals In 2:1 ratio.^H NMR (CDCI3) 5: 8.04-7.90 (m, 2H), 
7.70-7.42 (m..4H), 7.38-7.20 (m. 4H). 5.48-4.74 (m, 5H), 3.76 and 3.76 (s.3H), 3.59 (s,3H), 3J38-3.30 (m, 2H), 1.56 
and 1.46, 1.33. 1.28 (s. 6H). l^C NMR (CDCI3) 5:193.6. 192.3, 170.7. 170.6, 169.9, 169.4, 168.5. 136.6. 135.9, 135.0. 
134.5, 133.7. 129,1 , 129.0. 128,7. 128.5, 128.4. 128.3. 127.8, 127.6, 128.8, 126.6. 113.2, 77.2. 76.9, 75.4, 60.3, 59.3. 

25 52.5. 52.3. 51 .7, 49.2, 36.4. 35.6, 26.5, 26.3, 26,2. 25.9. MS m/Z (%): 483 (M+. 2). 424 (4). 378 (7), 320 (1 6). 206 (34). 
192 (50), 162 (63), 105 (100) 

EXAMPLE 9 

30 Preparation of Methyl (1 R,SSJRi'3-l{\ S)-1 -carbomethoxy-2-phenylethyl]-2-oxo-5-phenyI-6,8-dloxa-3-azablcyclo 
[3.2.1 ]oclane-7-exo-carboxyIate [compound f wherein R^ - Ph, Rg = H, Rs =« CH(COOMe)CH2Ph, R4 = H, R5 = H. Re 
= COOMe, X« O, Z» O. Yni O] 

[0042] A solution of IV (prepared according the example 8, wherein R^ = Ph, Rg = H, R3 = CH(COOMe)CH2Ph. 
35 R^=;H, Rg^ H. Rg = COOMs. Z = O, Y = O. R7 — Rg = CHg-CHg) (150 mg, 0.30 mmoQ in toluene (5 ml) was quickly 
added to a refluxing solution of H2S04/Si02 (60 mg) in toluene (33 ml) The mixture was treated as reported in Example 
2. The crude product was purified by flash chromatography (AcOEt-Petroleum Ether 1 :1 . R/= 0.41 ) to afford I (wherein 
Rt = Ph, R2 = H, R3 = CH(COOMe)CH2Ph. R4 = H. R5 = H. Rg = COOMe, X = O, Z = O, Y = 0) as 2:1 mixture of 
pimers (82 mg, 65%). 

40 ^H NMR (CDCI3) major epimen 8 7.60 (m, 2 H), 7.90-7.30 (m. 8 H). 5.11 (dd. J= 5.6. 10.8 Hz. 1 H). 4.99 (s, 1 H), 4.84 
(s 1 H), 3.78 (s, 3 H). 3.72 (s, 3 H), 3.75-3.34 (m. 3 H), 3.08 (m. 1 H). 
MS nVz (%):425 (M+. 2), 366 (19). 306 (7). 192 (32). 105 (100). 91 (88). 77 (62). 

EXAMPLE 10 

45 

Preparation of N-Boc M(4-methyoxybenzyI)-W-[2-oxo-2-phenyiethyl]threoninamlde IV (wherein R, « Ph. Rg^ H, R3 
= p^CHjO-CeH^CHj, R4 = H, R5 = H. Re=Me, R7 = Boc. Rg = H. Z = N. Y « O). 

[00431 To a solution of III (R4 = H. R5 = H, Rg « Me, R7 = Boc, R9 = H. Z = N. Y = O) in CHgClg (5 mL) and PyBrOP 
50 (631 mg, 1 .14 mmol) was added II (wherein R^ = Ph, R2 = H, R3 = P-CH3O-C5H4CH2) (333 mg. 1 .14 mmol) and DIPEA 
(0.585 mL, 3.42 mmol). The mixture The mixture was treated as reported in Example 1 . The crude product was purified 
by column chromatography on silica gel (EtOAc-petrolrum ether. 1 :1 .6, R/= 0.23) to afford IV (wherein R-, = Ph. R2 = 
H. R3 = P-CH3O-C6H4CH2, R4 = H, Rg H, Rg - Me, R7 = Boc, Re « H. Z = N. Y = O) (232 mg. 44%) as an oil. 
iH NMR (CDCI3) (1 :1 mixture of rotamers) 5 7.85 (d, J =7.3 Hz, 2 H), 7.55 (m, 1 H), 7.42 (m. 2 H), 7.11 (m, 2 H). 6.82 
55 (m, 2 H), 5.50 (m, 1 H), 5.29 (d, J= 14.3 Hz, 1 H). 5.00-4.20 (m, 5 H). 4.00 (m, 1 H). 3.78 (s, 3 H), 3.76 (s. 3 H), 1.38 
(s. 9 H). 1.31 (s, 9 H). 1.19 (d. J= 6.2 Hz, 3 H), 1.07 (d. J= 6.2 Hz. 3 H). 
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EXAMPLE 11 

Preparation of (1H.5S,7fl)-3-(4-methoxybenzyl)-2-oxo-5-ph8nyl-7-exo-methy!-6 oxa-3,8-diazablcyclo[3.2.1]octane 
[compound I wherein = Ph, R2 = H R3 - />CH30-C5H4CH2, R4 = H, R5 = H, Rg = Me, X = O, Z = N, Y = O] 

5 

[0044] A solution of IV (wh rein R^ = Ph, R2 = H, R3 = p<:H30-C6H4CH2, R4 = H, R5 = H, Rq = Me, R7 = Boc. Rg = 
H, Z = N, Y = O) (78.3 mg, 0.172 mmol) and p-TsOH (36 mg, 0.1 89 mmoi) In benzene (1 0 ml) is refluxed for 30 min. 
then 8 ml of solvent were distiNed off. The resulting solution was concentrated obtaining compound I (I wherein R^ = 
Ph, R2 = H Ra = p<:H30-C6H4CH2. R4 = H. R5 = H , Rg = Me, X = O. Z = N. Y = O) as p-TsOH salt (60 mg. 76%). This 
to was treated with 0.1 M aqueous solution of KOH end the tree amine extracted with CHCia to give, after concentration, 
compound I (1 wherein R^ = Ph, Rg = H R3 « p<:H30-C6H4CH2, R4 = H, R5 = H, Rg = Me. X = O. Z « N, Y = O) as a 
colorless oil (41 mg, 70%). 

1H NMR (CDCI3) 6 7.70 (m, 2 H), 7.62-7.20 (m. 5 H), 6.83 (m. 2 H), 5.07 (s, 1 H), 4.79 (d, J= 14.1 Hz, 1 H), 4.55 (d, 
J= 14.1 Hz, 1 H), 3.78 (s, 3 H), 3.78 (m, 2 H), 2.84 (q. J= 7.4 Hz. 1 H), 1.60 (d. J= 7.4 Hz, 3 H). 

IS 

EXAMPLE 12 

Preparation of (1S,5S.7S)-3-benzyl-5-phenyl-7-axo-hydroxymethyl*6.e<iioxa-3^zablcyclo[3.2.1]octan^ [compound I 
wherein R, Ph, Rg « H. R3 - PhCHg. R4 = H, R5 = H. Rg = CHaQH, X = H.Z = 0,Y = 0] 

20 

[0045] To a suspension of LIAiH4 (60 mg, mmol) in anhydrous THF (1 0 mL) was added dropwise at 0 •C and under 
nitrogen atmosphere a solution of compound I, [prepared according the example 2, wherein R, = Ph, R2 = H, Rs = 
PhCHg, R4 = H, R5 = H, Rg = COOMe, X = O, Z= O. Y = O] (22 mg. 0.568 mmol) In dry THF (12 ml). The mixture was 
r fluxed for 2h, and then, after cooling to 0 *C, diethyl ether (2 mL) were added. The mixture was filtered through a 
25 short layer of anhydrous Na2S04, and the residue was suspended in 1 M KOH solution (30 mL), saturated with NaCt,' 
and extracted with Et20 and EtOAc. The organic phases were combined, dried over anhydrous Na2S04 and concen- 
trated to give compound I (wherein R^ = Ph, R2 = H. R3 = PhCHg. R4 = H, R5 = H. Re = CHgOH, X = H , Z = O, Y = O) 
as a colorless oil (35 mg, 0.112 mmol, 79 %). 

1H NMR (CDCI3) 5 7.53-7.30 (m. 2 H), 7.29-7.23 (m, 8 H). 4.66-4.34 (m, 2 H). 3,34-3.46 (m, 4 H). 3.06-2.43 (m. 4 H), 
30 1.82(brs, 1 H). 

EXAMPLE 13 

Preparation of Methyl (1/=?,5S.7/?)-3-[(1^1-cart)omethoxy-2-phenylethyl]-2-oxo-5-phenyl-6,8-dioxa-3-azablcyclo 
35 [3.2.1 ]octan&-7-exo-carboxy late [compound I wherein R^ = Ph, R2 = H. i=4 = CH(C0OMe)CH2Ph, R4 = H, R5 = H, Rg 
= COOMe, X = O, Z = O, Y = O] 

[0046] Fmoc-(S)-phenylBianine-0-Wang resin (2 g, 200400 mesh, substitution 1 mnru>l/g) was treated with piperidfne 
(30%) In DMF (10 mL) under stln'Ing, for 15 mIn, to obtain compound VI [wherein R3 =CH(COO-Wang resln)CH2PhJ. 

40 After filtration, the resin suspended in DMF (10 mL), was treated with 2-bromo-acetophenone (compound V wherein 
Hal = Br, = Ph, R2 = H), (1 .09 g, 6.0 mmol) and DIPEA (340 ^L, 2 mmol) and left under stinring at room temperature 
for 48 h. The resin II [R, =Ph, R2 = H F^3 ='CH(COO-Wang resin)CH2ph] obtained was washed as reported in example 
5 with DMF, CHgCig. MeOH and again DMF. Resin II [R^ = Ph. Rg = H R3 =CH(COO-Wang rosln)CH2Ph] was then 
coupled with 111 [wherein R4-H, Rs^H, Re - COOMe, Z = O. Y O, R7 — Ra = CH2-CH2I as follows: compound III (816 
mg, 4 mmol) and PyBroP (1.86 g, 4 mmol) were added to resin II (1.00 g) suspended in DMF (10 mL), then DIPEA 
(680 p,L, 4 mmol) was added slowly at room temperature and the resulting suspension stirred for 12 h. After the usual 
work-up, resin IV [R^ = Ph, Rg = H, R3 =CH(COO-Wang resin)CH2Ph, R4=H, R5=H, Rq = COOMe, Z = O. Y = O, 
R7 — Rg = CH^-CH^ was obtained. The cycllzation step was perfomied on 1 g of resin IV as follows: resin IV (1 g) and 
p-TsOH (95 mg) were suspended in toluene and the mixture refluxed for 15 min. Then part of the soh/ent (50 mL) was 

so distilled off and the residual suspension filtered. The solution was concentrated obtaining, a solid residue (170 mg) 
contaning compound I [wherein R^ « Ph, R2 = H, R3 = CH(COOH)CH2Ph, R4 = H. R5 = H, 1=^6 - COOH, X = O, Z = O, 
Y=0]. 

[0047] Crude compound I [wherein R^ = Ph, Rg « H. R3 = CH(COOH)CH2Ph. R4 = H, R5 = H, Rg = COOH. X = O, 
Z = O, Y = O] treated with solution of diazomethane in ether gave compound I [wherein R^ = Ph, R2 = H, R3 = CH 
55 (COOMe)CH2Ph, R4 = H, R5 = H, Rg = COOMe, X = O, Z = O. Y = O] identical with the product (major epimer) as 
described in example 8. 
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Claims 

1 . Heteroblcycte derivatives of general formula (I) 
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I 



wherein: 

R,. Is chosen In the group consisting of Cvaalky'r Cg^allcenyl, Cg^lkinyl, cycloallcyl, aryl, heterocycle, 
arylCvsalkyI; heterocycleC,^alkyi; RR'N-Ci^afkyl, RR'N-aryl, RO-aryl. R{0)C-aryl, RO(0)C-aryl. RR*N(0)C- 
aryl, (P^W-NR-aryl. (P).W-0-aryl, {P)-W-C(0)0-aryl. (P)-W-0(0)C>aryf, (P)-W-C(0)RN-aryI, {P)-W-NR(0)C- 
aryl; 

Rg, is chosen In the group consisting of H, C^.a^ikyK C2.8alkenyl. Cj-aalKinyl, cycloallcyl. aryl, arylC,^alkyl; 
heterocycleCi.ealkyl; amlnoCi.Balkyl» aminoaryl, C^. aalkyloxyaryl, hydroxyaryl. carboxyaryl. carboalkyioxyar- 
yl. allcylcarbamoylaryl,-(slde chain), -(side chain)-W-(P) or 

R-, and R2 taken together are a Ci^alkyl, Ca^alkenyl, cycloaUcyl, benzofused cycloalkyl, to form a bridge of 
3, 4. 5» 6 tenms; 

P^, is chosen in the group consisting H, C^^alkyl. C2.8a1kenyi. C2.8^lklnyl, cycloalkyi, aryl. arylC,.8alkyl; 

heterocycleC,.8alkyi; RR'NC^^aikyl, RR'Naryl. RO-C^.Qalkyl, 

RO(0)C-Ci^alkyl, R(0)C-Ci^alkyl, RC(0)OCi.aalkyl, RC(0)N(R)Ct.8alkyl RO-aiyl. RO(0)C-aryl. R(0)C- 
aryl RC(0)0-afyl, RC(0)N(R)aiyl, -CH(aminoacldside-chain)C02R, -CH(amlno acidslde-chaln)C(0)NR, -CH 
(amino acid side-chaln)-C(0)0-W-{P), -CH(amino acid side-chain)-C(0)N(R)-W-(P), CH{C02R)-amino acid 
slde-chaln-W-(P), CH(CONRR*)-amlno acid side-chain-W-(P). protecting group; 

R4 and Rj^same or different, are chosen in the group consisting H, C^.8alkyl. C2.ealkenyl, Ca^alWnyl, cy- 
cloallcyl, aryl, heterocycle, arylC^^lkyl; heterocycleCi.8^kyl; 

Rg Is chosen in the group consisting, H. C,^alkyl. Ca-salkenyl, Cj^alkinyl, cycloalkyi, aryl, aryiC^Balkyl, het- 
erocycle, heterocycleCi.8alkyl; -C(0)R. -C(0)OR. -C(0)NRR\ CHgOR, CHgNRR*, -C(0)NH-CH(amlno acid 
side^hain)C(0)OR. <:(0)O-W-(P), -C(0)N(R)-W-(P). -CH20.W-(P), -CH2N(R)-W-(P); 
R and R', same or different, are chosen In the group consisting of: H, C^.galkyl, 

C2.8alkenyl, C2.8alklnyl. cycloalkyi, aryl. heterocycle, arylC^.8a^^'J heterocycleCi. galkyl; a protecting group, 
-C(0)CH-(amlno acid side^haln)-NHR. -NH-CH(amlno acid slde-chain)COOR. -CH(amino acid side-chain) 

COOR; 

P Is resin, both soluble or bound to a solid support; 
W Is as linker; 

X Is O, S, when a is a double bond, or X is H and a is single bond, 

Y and 2, same or different, are O. S, SO, SO2, N-R, wherein R Is as above defined; 

the above said alkyi-. alkenyl-. aiWnyl-. cycloalkyi-, aryl- and heterocyde-groups, being possibly substituted. 

Heterobicycle derivatives according to Claim 1 wherein: 

the resin P is a polymery material soluble In the solvents commonly used in 
organk: synthesis or bound to a solid support; 

the solid support Is a solid material (at room temperature) to whfeh starting resin 
materials (reactive groups) may be bound; 

W is a moiecule capable of binding the resin P to the reagents and the products of 
formula (1); 

Protecting gn^up means any group capable of preventing the atom to which it Is attached from participating 
in an undeslred reaction or bonding, as commonly used in synthesis reactions. 

Amino acid side-chain means the side chain moieties of the natural occurring L or D amino acids or the non 
naturally occurring amino acids; and the other substituents are as definied in Claim 1 . 

Heterobicycle derivath/es according to Claim 2 wherein: 
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the resin is a polymeric material derivatised with a -NH2 group or an hydroxy! group possibly bound to a solid 
support nialerials chosen annong polyethylene and polystyrene compounds and relat d Inert polymeric conv 
pounds; 

prot cting groups ar those which prevent reaction or bonding of oxygen, nitrogen, carboxytlc adds, thiols, 
5 alcohols, amin s and th like; 

the amino acid side-chain is the side chain of a naturally or non naturally occuning amino add and the other 
substltuents are as defined in Claim 1 , 

10 4. Heteroblcycle derivatives according to Claim 3 wherein the non naturally occun-ing amino acids are chosen among, 
norleuclne (NIe), norvallne (NVa), p-alanlne, L or D a-phenyl glycine and the like and the other substltuents are 
as described In Claim 1 . 



5. Heterobicyde derivatives according to Claim 4 represented by the following formulae: 
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(continued) 
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(continued) 
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6. Process for the preparation of compounds of formula (I) according to Clarm 1 wherein a compound of fomiula (II) 

45 



so 




wherein R^, R2, R3, are as above defined 
is reacted with a compound of fomnula (III) 



23 



EP1 130 022A1 



RyZ YRg 




HOOC 



Wherein R^, R5, Rg. Y and 2 are as above defined and R7 R9 represent H or suitable protecting groups, (Pg) which 
can be same or different, cyclic or acyclic, and which can be cleaved In acidic conditions, in order to give a conv 
poundof fonmula.(IV) 



wherein the substftuents have the meaning as above, which is cydised to a compound of fonmula (I) by action of 
an acid. 

7. Process according to Claim 5 wherein the first step is perfomied in an aprotic polar soh^ent at a temperature 
comprised between 0 - lOO^C for 1 • 24 hours. 

6. Process according to Claim 6 wherein the reaction is perfomied In the presence of a coupling agent. 

9. Process according to Cla^ 5 wherein the second step is perfonmed in the presence of a strong acid at a temper- 
ature of (r-150*C for 15min - 24 hours 

10. Process according to Claim 8 wherein the acid is chosen in the group consisting of: sulphuric acid adsorbed on 
silica gel, p-toluen sulphonic acid, trifluoroacetic acid, trtfiuorometansulphonic acid. 

11. Libraries consisting of compounds of fomnuia (I) according to Claim 1 . 

12. Generation of combinatorial libraries according to Claim 10 In mixture synthesis, split and recombine synthesis 
and parallel synthesis either in manual or automated fashion. 

13. Use of compounds of formula 1 for the preparation of new leads for therapeutical applications. 

14. Use of libraries consisting of compounds of formula 1 forthe preparation of new leads for therapeutical applications. 




(IV) 
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